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*D*ental caries is a multifactorial disease that affects significant number of populations throughout the world. It is one of the most common chronic childhood disease and can be considered as an epidemic in lower income families and underdeveloped parts of the world.\[[@ref1]\] Early childhood caries (ECC) refers to any dental caries in primary dentition. ECC can rapidly destroy the primary dentition of toddlers and small children, and if left untreated, can lead to pain, acute infection, nutritional insufficiencies, and learning and speech problems.\[[@ref2]\]

There are many risk factors that contribute to the development of ECC in infants and children. Among other risk factors are dietary habits, feeding practices, socioeconomic condition, oral hygiene practices, salivary flow, and exposure to fluoride, etc.\[[@ref3]\]

Nutrition is necessary for the normal growth of an individual, particularly, late growth; and lifespan is significantly influenced by inappropriate nutrient intake. It has now been accepted that nutritional anthropometry has a significant role in the direct assessment of nutritional status in preschool children.\[[@ref4]\] Nutritional status of children under 5 years of age in any community is a direct reflection of the stage of development of that community. The national family health survey (NFHS) data showed that 53% of the children in rural areas are underweight, which varies across states. The percentage of underweight children in the country was 53.4 in 1992, which decreased to 45.8 in 1998 and increased again to 47 in 2006.\[[@ref5]\] Chronic malnourishment in children is linked to slow cognitive development and serious health consequences later in life that reduce the quality of life. Hence, the present study was undertaken to evaluate the relationship between nutritional status and early childhood caries in Indian children.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

A cross-sectional study was conducted among a sample of patients who visited the outpatient department of Pedodontia in Sri Sai college of Dental Surgery, Vikarabad, Telangana, India. The required sample size was estimated based on the scientific literature on prevalence of ECC in children, which was 37% (Priyadarshini et al, 2011).

The sample size was estimated based on the formula as follows:

n = Z^2^ × p (1 − p)/ E^2^

Z = confidence level at 95% (standard value of 1.96)

P = Prevalence of early childhood caries

E = margin of error at 5% (standard value of 0.05)

The minimum sample required was 323, which was rounded to 350 children. The study was conducted for a period of 6 months (January to June 2014).

I[NCLUSION CRITERIA]{.smallcaps} {#sec2-1}
--------------------------------

3 to 6 year old children who had at least one decayed, missing (due to caries) or filled primary teeth.Parents who were willing to give written informed consent for the study.

E[XCLUSION CRITERIA]{.smallcaps} {#sec2-2}
--------------------------------

Medically compromised children.Children with physical and mental disabilities.Uncooperative children/children without parental consent.

The ethical clearance was obtained from the institutional review board (Ethical approval letter no: Regd. No. 33/126/11) prior to the start of the study, and a written informed consent was taken from the parents or caregivers of the children. A pretested questionnaire was administered for the collection of demographic data, feeding practices, and dietary recall, and an oral examination was performed before anthropometric measurements.

O[RAL EXAMINATION]{.smallcaps} {#sec2-3}
------------------------------

The examination for dental caries was carried out on the dental chair, and the caries was diagnosed using WHO criteria (1997) and caries experience was depicted through dmft values, which were equivalent to the DMFT and DMFS indices used for permanent dentition. The American Academy of Pediatric Dentistry (AAPD 2008) defined ECC as the presence of 1 or more decayed (noncavitated or cavitated lesion), missing (due to caries), or filled tooth surfaces in any primary tooth in a child 71 of months age or younger.\[[@ref6]\] A single trained and calibrated examiner performed comprehensive clinical examination with the assistance of one recorder. To assess the intraexaminer agreement 10% of the sample was re-examined after 10 days of the first examination (Kappa coefficient = 0.91).

Body mass index (BMI) is a measure of body fat based on the results of which the individual may be categorized under obese or underweight. In children and teens, BMI keeps on changing continuously as they grow and mature and varies between boys and girls of the same age. BMI in children is not only age specific but also gender specific.

Height and weight measurements were recorded for all the children who participated in the study. Weight of each child, barefoot with light clothing, was measured to the nearest 0.1 kg using a portable glass digital electronic personal weighing scale (Nova BGS-1238, Nova weigh suppliers, Ludhiana, Punjab), which was calibrated before use. For height, the investigator used a height measuring rod with a movable head board; it was measured to the nearest 0.1 cm using a mobile stadiometer (Seca 214 height rod, size 205 cm, SCORPIA India Medicare Pvt. Ltd. Ghaziabad, India), which was standardized at the National Institute of Nutrition (NIN) Hyderabad. The investigator was trained by the anthropologist at the National Institute of Nutrition (NIN). BMI was recorded by the examiner among 15 children who were not included in the study. Then, it was recorded by the anthropologist on the same individuals, and the interexaminer variability was calculated. A Kappa value of 0.86 was obtained for interobserver agreement.

For calculating BMI, the following formula was used.

BMI = Weight in Kg/(Height in m)^2^

The value obtained was then plotted on age and gender specific percentile curves given by the centers for disease control and prevention (CDC), and the children were categorized into four groups based on their BMI percentiles as follows:\[[@ref7]\]

Underweight group children with BMI-for-age less than 5^th^ percentile.Normal group children with BMI-for-age greater than or equal to 5^th^ percentile and less than 85^th^ percentile.Overweight group children with BMI-for-age greater than or equal to 85^th^ percentile and less than 95^th^ percentile.Obese group children with BMI greater than or equal to 95^th^ percentile.

S[TATISTICAL ANALYSIS]{.smallcaps} {#sec2-4}
----------------------------------

Chi-square test was done for assessing differences between qualitative variables. Pearson correlation coefficient test was used to evaluate the relation between BMI and dmft. All statistical analyses were performed using SPSS software (17.0, Chicago IL, USA). *P* value of \<0.05 was considered statistically significant.
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=====================

Out of 350 children, 188 were males and 162 were females, and 17.4% belonged to the 3-year-old group, 28% to 4-year-old, 34.4% to 5-year-old, and 20.2% to 6-year-old group \[[Table 1](#T1){ref-type="table"}\]. [Table 2](#T2){ref-type="table"} shows the distribution of children based on the mean dmft in various BMI-for-age categories. The mean dmft values for each BMI category among the underweight, normal, overweight, and obese children were 4.9 ± 4.0, 4.6 ± 3.3, 2.7 ± 1.9, and 4.4 ± 3.0, respectively. The mean BMI of the total sample was 14.7 ± 1.4, respectively.

###### 

Distribution of children according to age and gender
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###### 

Distribution of children based on mean dmft in various BMI-for-age categories
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[Table 3](#T3){ref-type="table"} shows the comparison between nutritional status and dmft. There was a negative correlation between nutritional status and dmft (*r* = −0.023, *P* =0.665), and this relation was not of statistically significant.

###### 

Pearson correlation analysis between BMI and dmft
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[Table 4](#T4){ref-type="table"} shows the distribution of children based on BMI and early childhood caries. Of the 350 children, 178 had simple ECC and 172 had severe ECC. Of the 178 simple ECC children, 40 (22.4%) were underweight, 128 (71.9%) were normal, 7 (3.9%) were overweight, and 3 (1.6%) were obese. Of the 172 severe ECC children, 50 (29%) were underweight, 113 (65.6%) were normal, 4 (2.3%) were overweight, and 5 (2.9%) were obese. There was no statistical significant difference between ECC and BMI-for-age categories (*P* =0.353).

###### 

Distribution of children based on BMI to ECC
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========================

The present study was undertaken to assess the association between nutritional status and EC in 3--6-year-old children. The mean dmft was slightly higher in the underweight category (4.9 ± 4.0) compared to the normal and obese category, which indicates that underweight children were more prone to dental caries, which is in accordance with the studies done by Prasanth *et al*.\[[@ref8]\] and Parkar *et al*.\[[@ref9]\] This might be because the children might have chronic nutritional stress due to poor economic status and lack of awareness regarding oral and general health. Contradictory to this result, Sharma and Hegde\[[@ref10]\] and Willershausen *et al*.\[[@ref11]\] showed that high BMI was associated with dental caries in primary school children.

The results of this study revealed that maximum number of participants had normal BMI for age (69%), which was in accordance with the studies done by Ahmed *et al*.\[[@ref12]\] and Sudhakar *et al*.\[[@ref13]\] However, in contrast with the study conducted by Narang *et al*.\[[@ref14]\] and Koksal *et al*.\[[@ref15]\] who reported that maximum number of children were underweight, which might be due to the social class difference among children and study setting done in schools (Public and private). In the present study, there was no significant association between BMI for age (i.e. either in normal, underweight, overweight, and obese category) and ECC, which was similar to the studies done by Chen *et al*.\[[@ref16]\] and Sheller *et al*.\[[@ref17]\] In severe early childhood caries, the BMI percentiles had no correlation with dmft or pulp involvement of teeth in 2--5-year-old children.

Pearson correlation coefficient test was done to assess any relation between dmft and BMI. Negative correlation was found between nutritional status and ECC among children (r = −0.023), which was similar to the studies done by Ambarkova *et al*.\[[@ref18]\] (r = −0.1105) and Yadav *et al*.\[[@ref19]\] This might be because high percentage of decayed component (untreated caries) cause toothache, thus reducing food intake leading to low weight gain. Second, the low percentage of obese children (2%) found in this sample could also have biased the results towards a negative correlation. However, the decayed component was higher in the obese category which requires attention. In contrast, studies done by Aluckal *et al*.,\[[@ref20]\] Alswata *et al*.,\[[@ref21]\] and Davidson *et al*.\[[@ref22]\] showed a positive relationship between nutritional status and caries.

The most obvious limitation of the study is its cross-sectional design as cause-effect cannot be established. Thus, relationships among variables must be interpreted with caution. A large sample size with longitudinal design and random sampling would have shown any positive associational between nutritional status and caries. Despite the limitations, this study found that ECC can be a risk factor in underweight children. Exploring the relation between nutritional status and dental caries is controversial.\[[@ref23]\] Undeniably, it is likely that not a single common risk factor plays a role in the relationship between ECC and BMI but rather a complex interface of dietary pattern, oral hygiene practices, and genetic aspects that determine both caries and alterations in BMI.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

From the results of this study, it can be concluded that maximum numbers of participants (69%) had normal BMI-for-age followed by underweight, overweight and obese categories. Mean dmft was slightly higher in the underweight category (4.9 ± 4.0) when compared to the normal category (4.6 ± 3.3) and the lowest mean was reported in the overweight category (2.7 ± 1.9); however, it was not statistically significant (*P* = 0.202). No significant association was found between dmft and BMI (*P* = 0.35) rather a negative correlation existed between dmft and BMI-for-age (r = −0.023), which was not statistically significant (*P* = 0.66).

The greatest portion of the total dmft score was decayed, which suggests an urgent improvement in the preventive dental care policies. Preventive programs should be conducted in schools and continuous education should be given to parents regarding dietary practices and oral hygiene to reduce the prevalence of both the diseases.
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